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(57) Abstract: The present invention relates to an apparatus for separating sieant from a mixture of steam and ftbres comprisin^^ 
donolted feeding compartment (12) having an inlet and feeding means (10) for feeding a mixture through sa.d mlet. The feedmg 
means comprises'a tubular section ( 18, which is curx-ed such that the mixture in the tubular section ( 18) ,s separated '^-ng mfluence 
^f centrifu-al forces in a heavy steam-less fraction of fib^s in a outer layer (20) and in a hght fibre-free fracl.on of steam n a 
■nnerr/er a2). The lobular section is arranged in such a way that heavy fraction of Hbres is fed through the P-P^^ < 
The sedated liehl fraction of steam is fed against the centre (C) of the compartment and removed through an outlet (2. 24) of the 
apparatus The present invention also relates to a feeding means (10) for use in an apparatus as defined above and a method. 
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APPARATUS AND METHOD FOR PRODUCTION OF PULP 



The present invention relates to an apparatus ror 
separating steam from a mixture of steam and fxbres, 
feeding means for use in the apparatus, and also a method 
for supplying a mixture of steam and fibres to an 
.atus for separating steam from a mixture of steam and 



30 



appa 
fibres 



conventionally, a mixture of steam and fibres is supplied 
to a cyclone that separates a fraction of steam from a 
fraction of fibres and supplies the fraction of fibres to 
a feeding machine for further transportation of the 
fraction of fibres to a refiner in production of pulp. The 
cyclone has an outlet arranged radially against the 
circumference of the feeding machine for supplying the 
fraction of fibres in a direction against the centre oi 
feeding machine. Steam is removed from an outlet rn the 
centre of the cyclone and the fraction of fibres is added 
to the feeding machine. The feeding machine comprises a 
conveyor worm that brought the fraction of fibres further 
to a refiner. 

' However, cloggrng of the cyclone is a problem, although 
there exists screening devices in the cyclone that should 
prevent this. One reason is that the loading of fibres .s 
"large in the lower part of the cyclone. The clogging also 
depends on that extractive matters, that are extremely 
sticky, adheres to the fibres and easrly makes them to 
ceate deposits in the cyclone. Yet a problem is that the 
residence time for the fibres in the cyclone might be far 
too long. Whereby the fibres becomes discoloured 
undesirably much before they reach the subsequent refiner 
stage. This results in an increased need for bleaching. 
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The present invention aims to accomplish a simple and 
improved separation of a mixture of fibres and steam, and 
thereby a more efficient and favourable feeding of fibres 
5 for further transportation to a refiner in production of 
pulp. Yet another object is to minimize the residence time 
of the fibres at separation of fibres and stem, and 
thereby avoid additional need for bleaching. 

10 This object is achieved with the apparatus for separating 
steam from a mixture ox steam and fibres according to the 
present invention. The apparatus comprises an elongated 
feeding compartment having an inlet arranged between the 
short sides of the elongated feeding compartment and 

15 feeding means for feeding a mixture of steam and fibres 
through said inlet. The feeding means comprises a tubular 
section which is curved such that the m.ixture of steam and 
fibres during passage in the tubular section is separated 
during influence of centrifugal forces in a substantially 

20 relatively heavy steam-less fraction of fibres in a 
radially outer layer and in a substantially light fibre- 
free fraction of steam in a radially inner layer. The 
tubular section is arranged in such a way that heavy 
fraction of fibres is fed through the inlet peripherally 

25 into the elongated feeding compartment of the apparatus, 
while the separated light fraction of steam is fed through 
the inlet against the centre of the elongated feeding 
compartment and removed through an outlet of the 
apparatus . 

30 

Through the design of the curved portion of the tubular 
section of the feeding means in accordance with the 
present invention, a more efficient and improved 
separation of fibres and steam can be done, without 
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^H3mr><= th» d<=»siqn of apparatus. The 
appreciably needing ro change th- Q_sig 

invention malces it possible to totally eli.xnate the need 
for a cyclone for separation of steam and fxbre, and also 
for supply of fibre to the apparatus. This results xn that 
5 the residence time during transportation to subsequent 
refiner can be minimized, whereby the requirement for 
strengthened bleaching of the fibres can be avoided- Thus, 
according to the present invention the apparatus works as 

-rr^-r fibres and simultaneously 
a combined feeding machine xor tiores 

10 as a separator of steam. 

preferably, in an outer tubular portion of the feeding 
means, which outer portion is adjacent an opposite end 
compared to the end of the curved tubular section which is 
15 connected to the inlet, the feeding means has a 
substantially straight, linear and non-curved extension. 
The feeding means might extend substantially perpendicular 
to the longitudinal extension of the apparatus. However, 
the feeding means is suitably arranged with an inclined 
extension in relation to the longitudinal extension of the 
apparatus, which extension preferably forms an angle 
between 75-90°, and most preferable an angle between 80- 
85% in relation to the longitudinal extension of the 
apparatus. The inlet of the feeding means is suitably 
arranged tangentially at the circumference of the 
apparatus. The inlet and the feeding means can have a 
circular, quadratic or rectangular cross-sectional area. 
Preferably, the cross-sectional area of the inlet and the 
feeding means is quadratic or rectangular. A length of the 
30 curved section is adapted such that the velocity 
difference, between the velocity of the fibres in the 
feeding means in relation to the velocity of the conveyor 
worm in the apparatus, is minimized. 
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As mentioned above, both fibre and steam are fed to the 
apparatus. The mixture of steam and fibres is separated at 
passage in the curved tubular section, whereby a 
substantial relatively heavy steam-less fibre fraction 
5 forms a radially outer layer at the inlet that is fed 
peripherally in the apparatus. A substantially light 
fibre-free fraction of steam forms, at a passage in the 
curved tubular section, a radially inner layer that at the 
inlet is fed against the centre of the apparatus. Then the 

10 steam is removed from the centre of the apparatus through 
an axial outlet, or alternatively, through a radially 
outlet, arranged at the apparatus. The fraction of fibres 
at the circumference of the apparatus is conveyed further 
by way of a conveyor worm, arranged axially in the 

15 apparatus, against a subsequent refiner. 

In the case the steam is discharged through a radially 
outlet at the apparatus, this is done from a rear chamber 
arranged in the apparatus, where steam is flowing through 
20 a gap formed between the shaft of the apparatus and an 
inwards wall section radially extending from an inner 
surface in the apparatus. 

The present invention also relates to a feeding means for 
25 use in an apparatus as defined above, for feeding a 
mixture of steam and fibres through the inlet of the 
apparatus. The feeding means comprises a tubular section 
which is curved such that the mixture of steam and fibres 
during passage in the tubular section is separated during 
30 influence of centrifugal forces in a substantially 
relatively heavy steam-less fraction of fibres in a 
radially outer layer and in a substantially light fibre- 
free fraction of steam in a radially inner layer. The 
feeding means according to the present invention can 
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.a.tably be used as replacement of existing feeding means 
for feeding mixtures of fibres and steam to apparatuses, 
such as feeding machines, which are in operation today. 
Mvantageous features of the feeding means in itseli have 
5 been described above and ere further explained rn the 
following detailed description and in the appended claxms. 

The present invention also relates to a method for feeding 
a mixture of steam and fibres to an elongated feeding 
10 compartment of an apparatus for separating steam from a 
mixture of steam and fibres. The mixture of steam and 
fibres are fed via a feeding means through an inlet 
arranged between the short sides of the elongated feeding 
compartment. The feeding means comprises a tubular section 
15 Which is curved, whereby the mixture of steam and fibres 
at passage in the tubular section is brought to separate 
during influence of centrifugal forces in a substantrally 
relatively heavy steam-less fraction of fibres .n a 
radially outer layer and in a substantially light frbre- 
20 free fraction of steam in a radially inner layer. The 
tubular section is arranged in such a way that heavy 
fraction of fibres is fed through the inlet peripherally 
into elongated feeding compartment of the apparatus, while 
the separated light fraction of steam is fed through the 
25 inlet against the centre of the elongated feeding 
compartment and removed through an outlet of the 
apparatus . 

.,A^^ r^r^w hp^ described more detailed 
The present invention will now De oescxxi^ 

30 in embodiments, with reference to the accompanying 
. drawings, without making a restricted interpretation of 
the invention thereto, where, 

fig. lA shows schematically .an apparatus in a 

partly sectional longitudinal view. 
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fig. IB shows schematically an apparatus in a 
partly sectional longitudinal view according to an 
alternative embodiment of the apparatus of fig. lA, and 

fig. IC shows the apparatus according to fig. lA 
5 and IB in a cross-section A-A. 

Corresponding features of the embodiments illustrated in 
the figs. have been denoted with the same reference 
numerals. 

10 

Fig. lA-C shows an apparatus comprising feeding means 10 
for feeding a mixture of steam and fibres to an elongated 
feeding compartment 12 according to the present invention. 
The feeding means 10 is arranged to an inlet 14 at the 

15 circumference 16 of the compartment 12. The inlet 14 is 
arranged between the short sides 15, 15' of the elongated 
feeding compartment 12, through which inlet steam and 
fibres are fed to the compartment 12. The feeding means 
comprises a tubular section 18, which is curved. The 

20 curved tubular section is arranged directly adjacent to 
the inlet, in connection to the circumference 16 of the 
elongated feeding compartment 12. The tubular section 
extends substantially in the radial direction R of the 
elongated feeding compartment 12. The mixture of steam and 

25 fibres, at passage in the curved tubular section 18 is 
separated during influence of centrifugal forces, in a 
direction of flow F, in a substantially relatively heavy 
steam-less fraction of fibres in a radially outer layer 20 
that at the inlet is fed peripherally P in the elongated 

30 feeding compartment 12, and in a substantially light 
fibre-free fraction of steam in a radially inner layer 22 
that at the inlet is fed against the centre C of the 
elongated feeding compartment 12. 
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AS evident from the embodiment of the feeding machine 12 
in fig. lA, the steam that is brought towards the centre 
of the feeding machine is removed out through an axral 
outlet 23 arranged at the feeding machine. The fraction of 
5 fibres at the periphery of the feeding machine is conveyed 
further against a subsequent refiner, by way of a conveyor 
worm 25 arranged in the feeding machine 

The feeding means has an elongated outer tubular portion 
no 30 (see fig- lO , which is adjacent an opposite end 31 
compared to the end of the curved tubular section 18 that 
ss connected to the inlet 14. Said outer tubular portion 
30 has a substantially straight, linear non-curved 
extension H that, in the direction of flow F, passes into 
the cur-ved section towards the inlet 14. The feeding means 
may extend substantially perpendicular to the longitudinal 
direction L of the elongated feeding compartment 12 of the 
apparatus, as shown in the drawings. However, the feeding 
means can suitably be arranged with a slightly obliquely 
20 extension in relation to the longitudinal extension of the 
apparatus. The inlet 14 is arranged tangentially at the 
periphery 16 of the elongated feeding compartment 12. 

The curved tubular section 18 of the feeding means should 
25 have at least a curvature length that results in that all 
fibres that pass the straight outer portion 30 are caught 
by the curved section 18. The velocity of the fibres at 
the inlet may not be too high. By designing the curved 
section with a certain length of curvature, the curved 
30 section is thereby utilized to decrease the velocity of 
the fibres. Also the length B of the curved section is 
adapted such that the difference in velocity, between the 
velocity of the fibres in the feeding means in relation to 
the velocity of the conveyor worm in the elongated feeding 
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compartment 12, is minimized. In order to provide for an 
effective separation of steam and fibres it is desirable, 
at ideal conditions, that a peripheral velocity for the 
fraction of steam and fibres at the inlet is substantially 
5 equal to the peripheral velocity of steam and fibres in 
the elongated feeding compartment 12. 

Fig. IB shows an alternative embodiment of the elongated 
feeding compartment 12 of the apparatus where the steam is 

10 removed through a radial outlet 24, instead of the axial 
outlet 23 in fig. lA. In that respect the apparatus of 
fig. IB comprises an inwards radially extending wall 
section 26 from an inner surface 16' in the elongated 
feeding compartment 12, that defines a rear chamber 27 

15 arranged in the elongated feeding compartment 12 to which 
the radial outlet 24 is connected. The wall section is 
extending towards the shaft of elongated feeding 
compartment 12. There is a gap 28, between the outer end 
of the wall section and the shaft where the steam is 

20 flowing by and further out through the radial outlet 24. 
The fraction of fibres are fed in the opposite direction 
by means of the conveyor worm 25 and are restrained to be 
brought into the rear chamber by the wall section. 
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1. Apparatus for separating steam from a mixture of steam 
and fibres, comprising an elongated feeding compartment 

5 (12) having an inlet arranged between the short sides of 
the elongated feeding compartment and feeding means (10) 
for feeding a mixture of steam and fibres through said 
inlet, characterized in that the feeding means comprises a 
tubular section (18) which is curved such that the mixture 

0 of steam and fibres during passage in the tubular section 
(18) is separated during influence of centrifugal forces 
in a substantially relatively heavy steam-less fraction of 
fibres in a radially outer layer (20) and in a 
substantially light fibre-free fraction of steam in a 

5 radially inner layer (22), the tubular section is arranged 
in such a way that heavy fraction of fibres is fed through 
the inlet peripherally (P) into the elongated feeding 
compartment of the apparatus, while the separated light 
fraction of steam is fed through the inlet against the 

0 centre (C) of the elongated feeding compartment and 
removed through an outlet (23,24) of the apparatus. 

2. Apparatus according to claim 1, characterized in that 
the tubular section (18) is adapted such that the 

15 difference in velocity, between the velocity of the fibres 
in the feeding means in relation to the velocity of a 
conveyor worm arranged in the elongated feeding 
compartment, is minimized. 



50 



3. Apparatus according to claim 1 or 2, characterized in 
that the apparatus comprises an inwards radially extending 
wall section (26) from an inner surface (16') in the 
elongated feeding compartment, that defines a rear chamber 
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(21) in the apparatus to which the radial outlet (24) is 
connected, through which outlet the steam is removed. 



4, Apparatus according to any of the preceding claims, 
5 characterized in that the feeding means has a 

substantially straight, linear elongated outer tubular 
portion (30), having an extension (H) , which outer portion 

(30) is positioned adjacent an opposite end (31) compared 

to the end of the curved tubular section (18) that is 
10 connected to the inlet (14) . 

5. Apparatus according to claim 4, characterized in that 
the extension (H) of the feeding means forms an angle 
between 75-90° in relation to the longitudinal extension 

15 (L) of the apparatus. 



6. Apparatus according to any of the preceding claims, 
characterized in that the inlet is arranged tangentially 
at the periphery (16) of the apparatus. 

7. Apparatus according to any of the preceding claims, 
characterized in that the cross-sectional area of the 
inlet and the feeding means is quadratic or rectangular. 



25 8. Feeding means (10) for use in an apparatus as defined 
in any of the preceding claims, for feeding a mixture of 
steam and fibres through the inlet of the apparatus, 
characterized in that the feeding means comprises a 
tubular section (18) which is curved such that the mixture 

30 of steam and fibres during passage in the tubular section 
(18) is separated during influence of centrifugal forces 
in a substantially relatively heavy steam-less fraction of 
fibres in a radially outer layer (20) and in a 
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substantially light fibre-free fraction of steam in a 
radially inner layer (22) . 

9. Feeding means according to claim 8, characterized in 
5 that the curved tubular section (18) is adapted such that 
the difference in velocity, between the velocity of the 
fibres in the feeding means in relation to the velocity of 
the fibres within the apparatus, is minimized. 

10 10. Feeding means according to claim 8 or 9, characterized 
in that the feeding means has a substantially straight, 
linear elongated outer tubular portion (30), having an 
extension (H), which ourer portion (30) is adjacent an 
opposite end (31) compared to the end of the curved 

15 tubular section (18) that is connected to the inlet (14). 

11. Feeding means according to any of claims 8-10, 
characterized in that the extension (H) of the feeding 
means forms an angle between 75-90° in relation to the 

20 longitudinal extension (L) of the apparatus. 

12. Feeding means according to any of claims 8-11, 
characterized in that the cross-sectional area of the 
feeding means is quadratic or rectangular. 
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13. A method for feeding a mixture of steam and fibres to 
an elongated feeding compartment (12) of an apparatus for 
separating steam from a mixture of steam and fibres, where 
the mixture of steam and fibres are fed via a feeding 
means (10) through an inlet (14) arranged between the 
short sides of the elongated feeding compartment, 
characterized in that the feeding means comprises a 
tubular section (18) which is curved, whereby the mixture 
of steam and fibres at passage in the tubular section (18) 
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is brought to separate during influence of centrifugal 
forces in a substantially relatively heavy steam-less 
fraction of fibres in a radially outer layer (20) and in a 
substantially light fibre-free fraction of steam in a 
5 radially inner layer (22), the tubular section is arranged 
in such a way that heavy fraction of fibres is fed through 
the inlet peripherally (P) into elongated feeding 
compartment of the apparatus, while the separated light 
fraction of steam is fed through the inlet against the 
10 centre (C) of the elongated feeding compartment and 
removed through an outlet {23,24) of the apparatus. 
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